Peripheral nerve injury and recovery after temporary ischemia.
Nerve (NCV) and motor (MNCV) conduction velocities of the rat sciatic nerve were examined between 1 and 90 days after ischemia for 1, 2, 3, 4 or 6 h. The results were compared to light and electron microscopy of the nerve. Slight diminution in the MNCV was observed 1 day after 1-2 h ischemia, whereas 3-6 h ischemia resulted in a complete conduction block. Diminution in the NCV occurred first after ischemia for 2 h and a complete block was seen after 4 and 6 h ischemia. Reduced NCV and MNCV were seen between 4 and 18 days only in the animals subjected to ischemia of longer duration of 3-6 h. Both the NCV and MNCV were nearly normalized at the 90th day. Ischemia of 4 and 6 h resulted in denervation of some of the muscle fibers, seen as spontaneous fibrillation at the 4th and 18th day. Electron microscopy and histometric studies showed degeneration of myelinated fibers increasingly after longer durations of ischemia; ischemia for 2 h caused a degeneration of about 5%, 3 h of about 35%, 4 h about 45%, and 6 h about 75% of the fibers. Myelinated fibers of different sizes were equally damaged. In the teased fiber preparations normal and myelin sheaths undergoing Wallerian-like degeneration was seen. Regeneration occurred, but even at the 90th day there was a tendency of the myelin/axon ratio towards values less than control values.